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(54) APPARATUS AND METHOD FOR CORRECTING DATA ERROR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a data error correction 
apparatus capable of obtaining, at the high probability, data in 
which error correction has been correctly performed. 
SOLUTION: With respect to first data obtained through a first 
readout operation by an optical pickup 41 for a bar code formed in 
a BCA(burst cutting area) on an optical dusk, error correction is 
performed by the each error correction block. When the error 
correction has not been correctly performed for at least one of the 
error correction blocks of the first data, error correction is then 
performed for second data obtained through a second readout 
operation for the bar code by the error correction block. When the 
error correction for the error correction block in the first data for 
which the error correction was not correctly performed, was 
correctly performed for the first time through the error correction 
with respect to the second data, the error correction blocks for 
which the error correction is correctly performed for the first time, 
as well as the error correction blocks in the first data for which 
the error correction was correctly performed previously, are output 
as a reproduction signal S43a that is the result of the error 
correction. 
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/<-=i— Kfl!>K*tti L»f^te j; ^T#ib4xfc, -tn^n 

9 rTE^frfrft £®3&co y h f - * a> b 

ITjE^o y * *rfM>f-#*>IR 0 JTEtrfr 

A5ffi/<- =2 - k«d» \ «>R*tti LftflM- J:ot# feftfc 
RSI ^-^wWfJWIESrWJEIRfJllTiE^o y^ijitfr.T' 

v v <om 9 jTHE^HKitf *>n/jt^ofc*B*^, ahe'< m 

-=*- k^jb 2 *>»*m LMf^tr J; o tH feixfcfB 2 co 
f-^cojK 9 BTjEfcffflEW 9 ITjE^p y * ¥ffi-etrt\ 
UVEA' iwf-^^)9 ^lEI&lrjiB o rriE^fr^n^/^o 
fcSS 0 fTJE '/n y * 2 cof - # <&K 9 STjEK J: o r 
9 ICTjEtftTfrftfc«&te. S»«W>-CjE 
ttKRg 9 ttJE&fttotilzW 9 ITjE^o y * £ , ffiEft l 
wf- ^.)') fe5E*(cK 9 OTiOSfr toftfcK 9 STjE^ « 
y * fc*»9«nEtt*i Lrm^-rsiROJITjE^a:*:* 

BBKK^HTET-fftrt. B^ESSl cof 3:ft*>ittE 
»ttttK9 3TIE:/p y^«o-5V>4< h 9 ilTlE 

tf 0 r i 4rM^+4»*« l (cE«K*>f 9 iiT.TF.Sl 

[BSsRJJS 3 ] AilE2K'*fti L T-Bktt, AiiEM 9 BTIE-Ta> 
&MEJB 2 <o«*tf| L»fpw«^«:S<t a Jt , iffiE'<— 
=i- K<Z>lBiESS ! cOiB^tll Li^T/yii Lfcfifcltt t (±J! J0 
ft -6(ttES:*3S L r AflEW 2 (OiKA-fti L Srff v 88** 2 
(v. E« co x - * tti 9 if] iE KfH. 

Ir-VttX mWk\m 2 oof V *r Stilt i-SEiaST-F** S 

iiM-EiK 9 Ro^ata. m/Efflia^iat^setg * ft bbe* 

l cof ~ * & J; UWlHdffi 2 (Of- * 7>Wi»MR 9 IITIE^ p 
y * SriKW'11 L ThuEK 9 »T]F.-:*rf j ') if**Jjs 2 IcEHUtf) 
f ~*«9JTjESsifi. 

k 9 smm * t>Mc.mmom n sney » * * tEia l . 

USEW 9 BTiE ntfESSi wr- ^il-WUw^ 
9 8TTF.^fT*>tl4^ofclW 9 RT F. ~J n y 0 >i?{B 2 Wf» 

J:ot, IWJdffi«Wft^aiffiESiiTt^ffll3iitR l <of- 
Sr»# iffi** 4 dSEiRcDf ^ W *J RTjEtKHo 

^ { wjs •) ^ flFid -J ■ ^ * *s b ->k ri<j ic: ^ mi i- ^ ^ w as 5^ 
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meiR 9 n"jE*aia, mreiH 9 tttu = - k(c«<jv , 

mind® 1 <of ~$ \zm V t WW Lfc»*«c, 

AtlESR 2 <»*f—9<»1gk 9 »T]E*stT*>nfc^ro» 9 STTE 
-/ p y ^ [c J; o T , (WEEtt*a«-E«t * *vt V ^ -5 fiuE 
m 1 Of— ^coSS9 8T]E^T^ixyt±TOn^9ST.TEyp 
y * *«* ft* *M*« 5 l^t(Of -- 'sm*> IHTjE* 

(So 

«t#wrtH»ic:«flE ^ ixfc B C A c: J»j£ S nt ^ 6 tm 
m l KE«wf -*«9 JTIES6B. 

f - ^ £; J; OWt 9 STTF. => — K i Srdtf »*JR i icEttco 
f-^IROSfESSB. 

9 ] AQEK 9 HTKli, y — K V w yiB*--e*» 
SHf*9f l (c»fl«f 9 ST 1EK11. 
|3»*qSi 0] ftBE^-f ^^^E»«*i4, 
K*J6 9 »T(E<C*f * ? "T*fc-5»*« l (cE«^>f - 

n -i*tt^iK9rrTF.^m>ftaM*w^y hr-^^e, 

^ 9 3J' jE-y p y ^ tdtf f - ^ «o» 9 HJ'jE 

ff *>f ^SS^ J]"iE*ffi-!C*Ji^T, 

A8E^<— a— K^JB I coR^ffl L»fl5«c J; otflbftfc 

as i wf-^^K93rjE^Hm«»93riEyp y^mift-c 

fii\ SSkfli l <9f— ^OM< <^ t>--Oi»9J!T:iEy r p 
y ^ CO* 9 WTF.36<jF.»(CtTfefttt^ofc»d»w s ffl[E^< 
- - K<o 2 co&i^m UHUi fPId J: o T f» ftfc 3$ 2 (?) 
f - <^ WW 9 BT3r.«r«(rEW 9 BTTEr/ n y ^ *{a-CfirV\ 
iiu^^ 1 <0f 5 ^TF.»(C^ 9 ST"iE*<fi-*>ft/i!^o 

fclW 9 SJ'jEy w y * a«SS 2 cof — ^ eoW 9 SfiEir. J; o T 
tt) T JE m iz. ^ 9 8T IE A* f Tfrft fc ( w , S &J 9b X jE 
lftlci«9in'TE^fT^ftfcBl9 WIEyp y ^ i: , ntlm:^ 1 
Of- * co jl£tt(wKl 9 SrjEjWfrftfceJ 9 Jj'jEy p 
y ^ t€rW9 8T.li:.lft»i: U CM^J-r <T>f --^|»9 SHE* 

[SBsRflK i 3 ) flttEffl i »f - -^*.5J:tKB4dCJB2 of — 

liaEEffiSftZ-tfiESB J iof-^iyJ:t/HuEW2<of- 
^ CO nil EK 9 BT.TC /nyH' K^MJ L X M EM 9 JIT JE 
fr 9 Wsft/R I 1 CMiwf - 9 3T lF.»te. 
[Sft*«ii 4] MEKJ iof-^WHiiER 9 SHI- 
Jlfc«»<Oi|8 9 8T.1E y p y ? frEfflt L s 
IWE3B 1 eof — ^ </> 9 t/iF.tt(w^ 9 flTlF.fl*tTi?ftife>^o 
it K 9 SJ'jE ■/n^«2 COf- ^ 9 iiJ'jl::(C J; o t 
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mm-*- Kt**, 

5 & £ WK L fcWfrfc , MtiBffi 2 (Ox- * £>M 

0 ffriEW/fctifc^r COR *) STJEya 7 ^aot, M 

6] WE^<- = -K/i, lfflE7V**#0>E 
»JK(*^>rt«»<C M)& £ B C A KftM £ JxT t * -6 IR 
1 1. IcE**>t*-*»9 BTjEA-te. 

7 J ftttEKtHTjE^n '>4<i:fcW 
*7*- ? J; rj JTjE .-j - K £ «r#trifl«Jj| 1 1 Ulffi 

fgffjR^tf i 8 ] Aff E33 ?> 8l".iE li, y — K y w -t > $ g-c 

1 0 0 0 1 ] 

wrtfflfflwcjRtt fc«tifc b c a A^K^/ti Lfc b c 
a -j* - ^ srr5i>:«:fT > x — ^ n vrjEmms .t 

I 0 0 0 2 ] 

[tt*0>Jt8fJ MxJ4\ 1*1 4 (-^-i-J; CD(Compa 
ct DiskK>DVD (Digital Versat i feDisk) t&Ztoftrr 
~( * >s j cortfj »{c 14 . E C M A - 2 6 74^(0 Wffi ( 
iMr*i*t\ ^ ^ ^ ^ -J- rril'.^A T^i Jjife /:Jl:>J»i f^r. ^ M 

v 7 h r> T u w . j- tfzz&ttXi:® fi<j £ L fc • 
^ SrElS'J'S B C A (Burst Cutting Area) 2 
ftTl*& rt »CA2Ctt, ■7.f~X.-x.>'=i — Kgftfc -3T- 
■V > * /I' In* I- A > X,: £ B C A 7*— ^ & ;j; '4 • y < — :;j — K 

>*/UtTy h TO J J difjy hr-^ f I. j fc.7 r rj— K 

^ -v > ir y h r 1 0 j y/s t:: - . y j. ->--'-. j y r 0 j 

:v H1RZ (Return to Zero)jafttiS!sra;jftSnTV^i ft 
{0 0 0 3] |g|5(C>lH-J; vK, BCAr--^ I 0(4, 

b c a r y r > y *v v - f - /u k 3 1 . f j v ^ - /u i<- 

1 2 *s J; rJ 1 B c A ?J< x h r > -7Vu v ^ K I 3 J: V Wt 5 
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BCAV>^ y -< ^^^<^>^Jj:tK'>^^ =3— KS B 
BCA (Cflt<, I'OOhj iSr/Tt4/<^ hWf-^P 

Ro , PRi , prj , PK3 a*feflWtSii5. 7*-^ 
2(4, ri 6n-4 j y<-Y hOffiK^— # 
Io ~ I 1 6n-s . 4'W h^aSQ|fitfi=>— KDo , 
Di , D2 t D3 (EDCbca ) £>J;0'l h^>=c 
5— i\TJE=>-~ KCo.o (ECCbca ) OTiFiU:^ 

10 ^> e ifc, B C A is > it y 4 y J y >}3£l$is>'J? 
^— KRSbca # % 'f-^7^-;uKj 2rt"C, 4/<^ 

[0 0 0 4 1 w ^ X\ 4'<4 h -fife Hi ^» — KDo , 

Di , Da , Da (EDCbca ) (4, ^ lo ~ 

1 ien-5 (cgi ^?^,ft 6 /j ^il? /j ^ ^ Wlf/r-r 5 ^ I; ffl i ^ b 
tXZ>o BC AxK:* H7>^U7 ^ — K 1 314, BCA 
f>";y*< y#*'<pisH&tfiis>'s=*-- KR Sbcam 
< , r 5 5 h j 4r>T*-J- 4 x<>f h Wf- ^ P Oo , P 

01 , PO2 f pes ^p>*j&$ix«>. 

20 [0 0 0 f5 ] B C A -r - ^ ) 0 (C 14, |«| 5 (C^i" J; *> 
ivl . 4 |W W» iy JJ-jJ-j :/n>^2 0i . 2 0? , 203 

2 04 Srfl*"J^& w r-^7-f-/UKl 2*»t>, — (IT 
•*E ~ J — * KECCbca t>«0jJ5ar.^— -BJWyn 

[OOOfi] |2J 4 (-/jV-j"7- -f^n 60 B C y\ 2 frl>, \x\ 

5 (- ;r^j- b cat- ^ j o fra-^ui l x . awjt^tu l 
b c a x — ^ioi:^i jii ^> b c a y y r > :7 

K I J , B C A 4< h T > y 4 \< \ 3 43 j; 
tf->>?'<^>K**3l*T, Sft^itTiEya 2 Oi , 
30 2 02 , 2 03 , 2 04 ^«t>se y |>7— -^'3r^« 

yhv'-^Sr, rnvjllE'/vj y v 2 0. , 202 , 20 

3 , 204 fii(ctt^fflLTWyiTTjE«:fi-V\ K»l8TjEtt 

[0007] Jt l r , w r j}.-: / w ^noi — 2 0 4 

CO 0 < t <> (O;;^ fj ST.il.: Vn - ^ (f)S 13 hTjE/jimE 

Mk( 'tr;b4i x t ^1 > t mw r<> t. % Kv' * * * iwb c 

/iilhtfe Itt B id & x. T M 5 L iliJj * Ml t/ff i \ « n^H^^- 
^ /:l:iL!iai1^^J;oTt^6^t/:;^!0|iTjl^ 7^/21)1 —2 

04 ^flj^[0„TfT:^ att'S-Jt 

l 0 0 0 S ] j (cJ>Att:Ht«rKx-CM*U«H*ffl L 

«rtr 5 Wi, BtfrOi LCMtiBHi- U\ B c A 2 

7 i^i/J5fc«fcy3-c*>&. ftr^^^ jwbc 
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A 2±im 6 \Z;7<1-s<?->-eZfr3 o^##vr&«# 
[0 0 0 9] 

X j /jiW-frictt, B c a 2 .fca>±T0>tr* hx-^ *K 
CA2H: S BB7Jc:*-r^# — vcor^s 0, 8 1» 

asi-atKNc, *3efaiRAic*5(t«»^i , tiL-ctt, rr* 
3 o cor tf> tr y h -7* - ^ titt*UH- r t -o# i\ 
&B b SR*tti t t»tt, :^ 3 i cotco tr * h v- 

A . B cot ^1"n«>A£dlE{M:lH"CR^W UWf^SrfTo "C , 
1 3 C A 2 i: CO £:T CO tr v b *f~ V&ffifr m L X ffl 9 BT IE 
* 1 J" 9 £ /;< ■ C £ ft t * t ^ -) pq an a* fc & o 20 
[0 0 1 0] ^^S& iy=J * :1: Sfi U ^ t/t *Kf co miSH { c: 
-CiSn, ^**^ttoE»ttl**> &ftfc'< 

K 9 3T 3E * f j- 9 W (c , IE flWc « 9 3TIE AM r frft fc *r — * 
Si l *fflt* "C» 6 ^ <L V * 6 *r — # K 9 9T IE 38 IH *5 .1; 

[001 1 ] 

&&<W&:U J:.ifiUfcl3W«raiiiR-i-afc«>«c:, *«WO 

fc, -fcft-Pft ■»W(c»0WIl : .^m^t5ia»^>ir'y h 
7-- ^ a*e> # 6«»<0SK 9 ;tJ IE'/p ^ ^ frStf ?' - * 0) 
M 'J STIESrfi 1 9 -r — *M 9 BTIESSfiSt-C^oT, fl»iE'<— 

1 <n s r — 9<r>'P*£< t t>-coW9aT3E^a * cow 

w 5B 2 co jbiS^Hi L I^J f¥ (c o "C » ft fc. * 2 co r - ? co 
X ^ BTIESriWiiCW ^ BTjE y ^ Wfit'CfTV \ Aiiiiciffi i 

IE ^ w * * rt* !R 2 CO -r- ^ *) SJ'IEIC <fc o"ClW*bT JE 
HlUliS 8Tin*<f : ft?ftfc»'fr(-. 3ia»J^-C.lI.:*t-W *J 
gTIF.^tTfeftfcW ^ 8TF. y ^ t , (WittB 1 - 9 
wo ^jEttCcW'JafjEAMr^ftfcMoariEyo y ^ <L'fr 
^4 ^ BT IE &i *tL't MS ^ J i" S iR "J 0 IE ^ <5 . 
[0 0 12] ;J;fc, ^ «IW<0*7'— ^ Ui *) HTTE4SfHf* , W 
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*H4L¥««r*e>^*j-L, (waeis9iTiE*-att, mzciS 

] ^-^^ftftSfflllEatt^W^trjE^p ^«') 
V>ft< <t t>-«>»9RTIEyp sx^coflB91triE^IE««C 

[0013] ^xw^^-^RoitriEasfltii, & 
*l<ia, wnaK^tB L*«tt, BimaiR9n"jE#«^e> 

[0014] *fc> *m](o?-#mvn*Emm*, » 

- ^ & ± tWWKIIS 2 co -r- P ^ Co 

[n*ru, (W!Ei»>jaTiE*att, flttJBjeid^ia^iEttSft 

[0 0 15] *«W<!0^ f "-^R9jriEafi«li 1 » 

9BTlE^tTteftfc*«^»9«TIE^ri y ^ SrKttL-, iim 
Staft«!>3riEW?a:[is iium^^ i v>=r — yo->'> %mmzM\*) 
BTIEA<tT*3ft*^o feSW 9 irflE^n y ^ A«J« 2 Q>r — V 
<nm *) 8T1EJC1 J; o r TE«lt^« 9 STIE^ff ^ft 3fe«-fr(- , 

awiEfliiuifi 9 ;tnE/;Mj : t>ft/iafl 9 .inty o •> ^ k j: o 

BBEffi136*R<-;fdt6*ftTt^rME^ coir-^co 

[ooi 6] *fc, *«wo3^-^i»9in\iESfii«rjt, n 
S:L<(A, i»E^-^«i, mte**^>i»9iirTE^p y * 

l:K*3««f5M- f*« U- « M1 i" * tf> OK 9 ffi m 
a-K«:«f^ (WEiK9aTIl:*BH*, W»ES»9Him=>- 
KCS^t^C, iitJnt^l ^7- ^(^(R9^#ifi;i-4i: i lHl 
W^r L/iW-frU, iViESK 2 ^f'- ^ <o» »9 srjE)5Mr*3ftfc 
it "COW 9 BTIE^n y ^ J:ot, fiaEEffi^K^Efi 
SftT^^SBiiKaS l ^f- ^oa»9g , nE^fr*3ftfc^T 
cor* 9 3 r jE ^ o y ^ * W S {ft s . 

[oo i 7] afc, *«i3fiof L '---^W9irrd7.*HE[i, ff 

f*f>l*lfiJSfR[CJBjiltSftA: B C A(C»ritSft'0 

[oo i 8] ^wm<o-'f-' ■4'8fi9BTjn:s5iSf4, ff 

- 9 *3 J; (>'n« 9 3 J jE =■ — Ki fr^b. 

[ooi9] *fc, #«ino^-^as9sr.iEKSi4, «■ 

£ L < iMndHM 9 8T lEIi. y-KV p ^ >1S^X^>) 
ft. 

[0020] *KW^"-^!S9JT.lEl!fiia(i, »• 

[0 0 21] ^^(^, *awo^--^W9BT3i-»ffir.t, 

fV *?#cOad»iB»w ffl^^ii£a?ftfc'<— ^— K« 

S.^Ml LHIjflsicJ:oT»feftfc. *ft*ft IWJ(C«9 
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nJEtfftk>tl&®L$k<0 tr y h 7" A* <b & 9 
ill^n 7 7 ttt*?*—* com 0 iTjEtf-/ 5 7 — 0 

fPte J; o r 6ttt» i (Ot-*- ^ com 0 sriE ft ntrsaFa^ t> 
iiriEy o y $ mif.x~rr\<\ ants i v^—po-yptz < ^ 
t-«>i« t> rr.u£-y p ? * on 0 irrjH*«iE*^tf *>n**> 

ofcW&K:* iiffSev<—~i — Y<n% 2 coffin fjj LttftMc J: 
ot»{>nfcJI520f-*w»9 87 IE ft ifflflSK ■) 31* II: V 
p > 7 iM/iT'tri \ ttrfom 1 7 — #<r>o h jEIVIcIA 9 

itu^GSK i ¥ <r> o fe> IE Hue K 9 BTjE^ff 
frftfc»9 3TjE:/D 7* *4r»*iff:Ejtt«± LT«?)t 

So 

[0 0 2 2] 

T—fm V BriEISlHfrffli^fc*^ * x* tco^ 

t»wt|-s. u 1 1*. ^Kttajfisw*^ *ph-sbh 
4 o*>w#«jaH-c*>a. 1*1 i J; 5 ft-r-r x 
4 0/i, )te7r/7'/:i l, -7-i">-^/uy 
ij 7 4 2 , B c A r a — ^43, — — # 4 
4 % - ?K =» v K p — 7 4 5 .to J; •> x y A =» > h p - 

[0 0 2 3] jfc t r 7 * r 7 ;/4 l ( MxJ;):, 1*1 4 ic^ 

tDVD/j^^xf-f ] /^leife-iiiiijici'tr 7 HSft-tEi 

<s"*-& £ , jfci\ R C A 2 (C U — **;SrJHW U B C A 

2 K»i**ftfc'<— ko^-^kje i:fcE«i>t* 

£ p v*- -V > * /U 7* a -lr y 4 2 f i , H* * 7 T 7 ;/ 4 1 

6 A J j L fc P><fcfS* s 4 J £ v iu v mm L C 2 4B ft: 

SftfcPiPft«-J3-S4 2 a SrBCA^a — ^4 3Mm*f 
6 rt :J; fc , v > * /u- y P \Y. v V 4 2 { J; s I*] 5fe -Jrj- s I 
J •«;-- yJf»J»Jflw{3i3-s 4 2 b Sr'f^JcU fi^J-S 4 
2 b ft tj > J> 0-74 5 i;HWjt&. 

[00 2 1 J -fr ra > |- i:i — 7 4 5 It. ->XfA .tj > 

|*o — 7 4 ft^^A^LAtaiWa^ S 4 (i a ^-V> 
^;^/nty'M 2^f)A^l.^f^S4 2 b £4rJJ]l* 

y -^-c ^4 4 oyiy~mmM*:'ni*y >mmm 

o S 4 5 a Sr<l-jjK-^-6 a ;J' - i v hi>-7 4 5 tt % m 

'0ffl%' S 4 6 a B C A 2 COpPsb'^M L ^lf^/i< L T I * 6 

WftUiCt^ *r •< \ o>\m:a 2 (OiStMU LmtVfcyt 

tf<y'ST<y7 4 I if t/fT*>lf <5 U — sJ?»|«l(3* S 4 5 
i> Srfl-ia-J-^. 

[0 0 2 5] — sj<^c~ ^ 4 4 CJ:, y- -;J^« > h p 7 

4 5^fe^-i/"-sJf||H«l«-9-S4 5 nKJS<5l*-t\ Jtf y 

[0 0 2 6] > X 7 A > h I"' y 4 6 ( B C A r 
— y 4 3 & J; U' ■»> — >- h u — 7 4 5 CO m 5; f t -> a 
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